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SPECIAL REPORT
ON THE OUTBREAK OF

TYPHOID FEVER
IN SOUTHEND DURING JUNE AND JULY, 1902,

BY

J. T. C. NASH, M.D., M.S., D.P.H.,

MEDICAL OFFICER OF HEALTH.

Prior to dealing with the recent outbreak of Typhoid Fever, it

will be advantageous as far back as possible, in a condensed form,

to trace the history of Typhoid Fever in Southend-on-Sea, which

presents many features of interest and instruction. For many years

Southend has, with some reason, been regarded as an endemic

centre of Typhoid Fever. The following table and diagram, which

I have prepared from the records in the Annual Health Reports for

the Borough of Southend since 1893, indicate a satisfactory decrease

in the incidence of the disease year by year in the district. The

total number of cases occurring in the Borough during each year

are given, no deductions being made for imported disease or for

cases notified as continued fever. The incidence of the disease is

stated per 1000 resident population for each year.
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Table I.

Year.
Estimated
Population.

No. of Notified

Cases of

Typhoid Fever.

Rate per

1,000 Resident
Population.

1893 ... 14,500 (roughly)... 151 IO.4

1894 ... 15,407 149 96

1-895 - 16,203 105 6-4

1896 ... 17,529 107 6l

1897 ... 19,302 79 4'°9

1898 ... 22,583 122 5H
1899 ... 24,710 57 2-3

1900 ... 27,721 56 2'02

1901 29,479 49 1.6

The notification rate per 1,000 resident population for each

year given in Table I. may be more graphically represented by the

chart as below :

—

I quote from the Annual Reports the opinions of the Medical

Officers of Health as to the causes of the endemicity of Typhoid

Fever in Southend. In 1893 the then Medical Officer of Health

recorded his conviction that “ the sewers are the cause of this

endemic typhoid state.” He repeats this expression of his opinion

in his report for 1894.

In the Annual Report for 1895, the late M.O.H. gave the fol-

lowing as the probable causes of the endemic prevalence of Typhoid
Fever in Southend :— (1) Cases originated through nursing a pre-

vious case
; (2) Family predisposition

; (3) The burying of excreta

in the garden after insufficient treatment with carbolic acid—in

other words, specific pollution of the soil
; (4) Rise and fall of sub-

soil water
; (5) Sewer gas, through defective drains

;
(6 & 7)

Defective and tide-locked sewers,
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Under a heading “ Shell-fish ” he says, “ Out of the large

number (105) of cases I can only trace two.”

It is recorded that out of 62 infected houses in 1895, 27 had no

discoverable sanitary defect. In 1896, 43 out of 71 infected houses

also had no discoverable sanitary defect. In this year 95 cases of

Typhoid Fever were recorded; 13 of these were secondary cases.

The Medical Officer of Health reiterates his opinion that

enteric fever in the Borough is largely due to pollution of the soil.

Bacteriological investigations were made with four samples of soil

by Dr. Dyer. In one of these a bacillus was found “ indistinguish-

able by a known test from the typhoid bacillus.” All four samples

contained the bacillus coli communis. Dr. Bruce Low, on behalf of

the Local Government Board, reported on the matter in July, 1896.

He agreed with the Medical Officer of Health as to the endemic

prevalence and seasonal development of enteric Fever at Southend

being due to sustained befoulment of the superficial soil. He
further quoted Ballard’s observations on the relationship between

organically-polluted soil and diarrhoeal diseases, particularly when

combined with the raising of the ground temperature above a

certain point. He thought that the apparent excess of reputed

cases in Southend, as compared with other towns similarly circum-

stanced as to defective drains and sewers, was due to the fact that

mild and anomalous cases had been notified as enteric fever to an

extent not, perhaps, elsewhere practised.

The M.O.H., reporting on 63 cases of Typhoid Fever which

occurred in 1897, states that five were secondary, and, as regards

shellfish, he writes ;

—
“ In only one case could the cause be traced

to shellfish, and then not definitely.” He still ascribes the majority

to defective drains and soil pollution. However, in his report for

1898, the above statement is qualified as follows:—“In 1897,

although several persons notified had eaten shellfish
,
in only one

could the cause be traced to oysters.” (The italics are mine.)

In 1898, out of 95 cases originating in the Borough, nine are

reported as secondary, while twelve are stated to have eaten shell-

fish.

In 1899, 57 cases were notified. Out of 37 infected houses
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only 14 had discoverable drainage defects. It is stated that, ‘‘enquiry

was made in every case whether shellfish had been eaten, and in

only one case could this be traced as a cause.”

In 1900, however, the M.O.H. is impressed with the fact that,

“ In spite of improvements in the sewerage system, together with

house-to-house inspection and the remedying of all defective drains,

the Borough is not as free as it should be from enteric fever.” He
therefore made more careful enquiries into the question of shellfish

as a source of infection, and reports that twenty-five cases out of 55

originating in the Borough were found to have eaten some form of

shellfish within two or three weeks of the onset of the disease.

In 1901, I found that in no less than 21 out of 37 cases of

Typhoid Fever which occurred between 15th August and 31st

December there was a history of the eating of shellfish (generally

oysters and cockles) within a month of the onset of illness.

The foregoing brief history of Typhoid Fever in the Borough

of Southend-on-Sea indicates that the more closely inquiries were

made into the causative influence of shellfish from doubtful layings,

the larger became the proportion of cases in this connection. From

the internal evidence of the annual reports it appears that the

enquiries as to shellfish from 1895 to 1897 were almost limited to

the eating of oysters
,
and that only within a limited period of from

two to three weeks previous to onset. From 1898 onwards the

figures generally show (with the exception of 1899) a larger propor-

tion each year of cases stated to have eaten shellfish. A legitimate

inference is that closer enquiries with respect to other shellfish as

well as oysters in the earlier years 1895-1897 would have revealed a

larger proportion of cases of Typhoid Fever attributable to infected

shellfish than the figures given in the reports. Moreover, the

incubation period of Typhoid Fever is very variable, extending from

only one or two days to four or five weeks, and therefore enquiries

as to shellfish should cover at least a whole month prior to onset,

instead of from two to three weeks only.

Further, I have pointed out elsewhere* that enquiries should

not be limited to the eating of shellfish, but should extend to the

handling of shellfish from suspicious sources. It is easy to under-

* Public Health, August, 1902.
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stand that germs can be carried to the mouth by the unwashed
hands after touching infective shellfish, just in the same manner as

from clothing infected with typhoid dejecta. This latter method of

infection is the usual source of secondary cases.

With respect to the endemiology of Typhoid Fever, the history

of Southend bears out the history of many larger towns—that soil

pollution is a potent factor. This is clearly proved by the decrease

in the notification rate, coincidental with improved drainage, as

represented in the diagram (shown above). With respect, however,

to the epidemiology of Typhoid Fever, I think that the evidence

which has been accumulating as to the connection between shellfish

and Typhoid Fever throws considerable illumination on the seasonal

incidence of the disease. Hitherto the commonest explanation of

this has been founded on Pettenkofer’s theory as to the influence

of the rise and fall of the subsoil water, and on Ballard’s note as to

the relationship between a four-feet earth temperature of 56° F. and

dianhoeal diseases. I think a further explanation may be reasoned

as follows :

—

The close season for shellfish is usually embraced by the four

months which are spelt without an “r”—May, June, July, August.

These are the four months when Typhoid Fever is least prevalent.

The coincidence is a striking one, at any rate. More shellfish are

consumed between the middle of August and March than from April

to August. Shellfish are consumed through August and September

in greater numbers than during any other month. This period cor-

responds with an abrupt rise in the incidence of Typhoid Fever.

This is illustrated in the following curves :

—

Enteric Fever.—London Deaths, 1869-90.
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There has been a tendency during the last year or two for the

consumption of shellfish to commence at an earlier date. From an

epidemiological standpoint, it will be interesting to note if there is

any corresponding alteration in the seasonal curve. I am making

enquiries in this direction, which I shall on a subsequent occasion

report upon.

I am disposed to classify the probable causes of Typhoid Fever

in Southend in the earlier years as follows :

—

I. Defective drainage.

(tf) Soil pollution.

(b) Contamination of shellfish on the seashore.
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II. Infected articles of food and clothing.

(a) Shellfish.

1. From the polluted foreshore to the end of

1901.

2. From other polluted sources outside the

Borough.

(b) Uncooked vegetables and fruit from manured

fields and polluted streams, &c., such as

watercress, celery, lettuce, strawberries, &c.

(c) Articles of clothing infected by a typhoid patient.

Since 1897 a systematic house-to-house inspection has been

carried out in Southend, with consequent lessening of soil pollution

by proper attention to drainage. Also, elaborate sewerage schemes

have been carefully carried out, and the foreshore of the Borough is

no longer subject to gross pollution. As a result, we have a great

improvement in the notification rate per 1,000 persons. I would

classify the present prevailing causes of Typhoid Fever in a different

order to the classification given above, placing infected shellfish in

the most prominent place as the chief causative agent. It is my
opinion that infected cockles played a considerable part as a causa-

tive agent in previous years
;
but the quotations I have cited from

former annual reports show that cockles were hardly suspected at

the time, the enquiries having been made principally as to oysters.

Two considerations probably account for this
: (1) That infected

oysters had already been proved to have caused outbreaks of

Typhoid Fever, as recorded by Dr. Conn* (of Connecticut), Sir

Wm. Broadbent,f and others
; (2) That cockles were not so liable

to suspicion because they are not as a rule eaten raw, and it was no

doubt thought that the cooking (?) they were subjected to would

destroy any germs in them.

That this assumption was not well founded will be demonstrated

by the following account of “An Outbreak of Typhoid Fever due to

Sewage-polluted Cockles.” During the months of June and July,

1902, 39 cases of Typhoid Fever were notified in the Borough, with

a residential population of about 31,000.

* Seventeenth Annual Report of Board of Health of Connecticut,

f British Medical Journal, 12th January, 1897,
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Water*.—Considering that there is a common water supply to

the whole Borough, the number of cases is too few to suggest a

contaminated water supply. Apart from this consideration, such a

contingency is unlikely. Southend is supplied with pure water from

deep wells, which are protected both by situation and construction

from any possibility of pollution. Moreover, periodical analyses of

the water have given satisfactory results.

Milk.—In the next place, the features of the outbreak are not

those of a milk epidemic. In addition, the milk supplies of the

infected houses were very varied, as shown by the following table.

Each distinct milk supply is indicated by a separate letter of the

alphabet. The dates of notification of the various cases are also

given :

—

Table II.—Milk Supplies.

(Dates in brackets where more than one milk supply.)

A B C D E F G

June 2, 18

July 21

July 18,

2G
June 119),

23,24, 26, 2S
July 7, 23

July 22 June 23

July 8, 22
July 22 June (18),

(19)
July 3, 5

H I J K L M N

June (18)

July 1, 3,

(7)

July 5 July 4 July 2 June 30 June 29

(July 7)

June 28

0 P Q R S T U

June 16, 25 June 12 June 5 June 3 June 25
July 1, 18

June 20 June 20

It will be noted that during the whole period of 61 days the

largest number of cases having a common milk supply was only

seven out of 39 cases notified.

June being one of the months of minimum prevalence of

Typhoid Fever, it was obvious that some unusual circumstances pre-

vailed. The water and milk supplies were above suspicion. The
next point for elucidation was the sanitaiy condition of the houses.
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Sanitary Condition of the Houses.— The
Inspector’s reports revealed only two of the infected houses with

unsatisfactory sanitary arrangements. Drain emanation and soil

pollution could thus be put out of court,* particularly in view of the

fact that the cases of Typhoid Fever were widely scattered through

the Borough, and occurred in well-sewered districts. The distribu-

tion of the cases is shown in the following table :

—

Table IH.f

Showing the notification of Typhoid Fever during June and July,

1902, in the various Ecclesiastical Parishes.

J une. July. Total.

St. John’s 9 5 14

St. Mary’s — ... 2 2

St. Alban’s 6 6 ... 12

All Saints’ 5 5 10

Southchtirch ... ... 1 ... 1

There can be little doubt that the infection of Typhoid Fever

gains entrance to the body through the portal of the mouth. This

may occur in various ways :

—

Food Supplies.

(1) By the infection ot water'* These have already been con-

(2) By the infection of milk J sidered, and may be excluded.

(3) By the infection of other foods which are eaten raw or are

insufficiently cooked.

* Though the evidence I have collected is against drain emanations or soil

pollution having any causal relationship to the outbreak here discussed, the Health

Committee has wisely resolved to have the sewers frequently flushed as heretofore,

and to continue the house-to-house inspection which was commenced in 1897.

f It has been suggested that insufficient flushing of the sewers was a possible

source of the outbreak. There is no evidence whatever in favour of this idea. On

the contrary, the distribution of cases as given in Table III. is distinctly against

this theory, for, of all the districts, Southchtirch sewers are those least frequently

flushed. No case was notified from the Sea View estate, where the houses drain into

cesspools.
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Uncooked vegetables and oysters are particularly liable to

carry infection if exposed to sewage or manurial pollution, because

they are eaten in the raw state. Of the 39 cases recorded in June

and July, 1902, four probably acquired infection through uncooked

vegetables, and one from handling sewage-polluted oysters. I

reserve the consideration of cockles until later.

Infected Material.

(4) By the handling of infected bedding and other infected

articles, and neglecting, through ignorance or carelessness, to wash

the hands, which are subsequently carried to the mouth. This is

the usual method of direct infection from a previous case. Cases of

infection so acquired are known as secondary cases. Of the cases

recorded in June and July, 1902, apparently only one was a

secondary case.

The above being the usual channels of infection, by a process

of exclusion the chief causative agent was most likely to be found

under foods insufficiently cooked, paying, of course, particular

attention to such foods as are liable to specific pollution by sewage,

and which have been eaten or handled within a month of the onset

of illness. Careful enquiry showed that the eating, within a month

of the onset of disease, of cockles which had been laid in a sewage-

polluted creek in another district was the one feature common to

the majority of the cases notified. In some of the cases the cockles

had been actually bought and eaten in that district
;
in the other

cases the cockles, though bought in Southend, were known to be

imported from the same district. Therefore, by a legitimate process

of exclusion on the one hand, and connecting links of evidence on

the other, my suspicions rested on cockles from a particular source

as the probable source of the outbreak.

I proceeded to seek for further evidence. I learnt that nine

cases of Typhoid Fever had occurred during June in the district

from which the cockles came. This district has a population of

about 4,000. The number of cases, therefore, in this district was, in

proportion to population, about four times as heavy an incidence as

at Southend. I wrote to the M.O.H. for the district to inquire

whether he had any reason to suspect “ cockles ” as the source of

disease, and received an affirmative reply. I reported to the Health
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Committee of the Southend Town Council on the 30th June as

follows :—A large majority of the cases of Typhoid Fever had eaten

cockles round about the 31st May, and in nearly every one of these

cases the cockles were said to have come from a neighbouring

district. In two families, other members of the family partaking of

cockles at the^same time had 1 fortunately ’ suffered from diarrhoea

soon after. I say ‘ fortunately,’ because this additional evidence

points strongly in two directions— (1) That the cockles consumed

were unwholesome, and rendered several people ill
; (2) that the

diarrhoea was a fortunate result for those who were affected, because

by natural means the specific germ of Typhoid Fever was probably

rapidly eliminated from the body. In two instances, the only

person in a family (where all had partaken of cockles) who was

thus not affected at the time subsequently developed Typhoid

Fever.” Copies of this report, with “urgent” requests for an

immediate investigation, were sent both to the Local Government

Board and to the County M.O.H. In the meantime I unofficially

visited the cockle layings in the neighbouring district.

I found that the usual practice was for the cockles to be

brought in by boat, and laid on the banks of a narrow creek for a

day or two. The manner of collecting them again, which I wit-

nessed, was as follows :—The cockles were scraped up with an

ample amount of mud attaching to them
;
they were placed in a

sieve, and then washed in the creek water. They were then taken

to the cockle-shed on the bank, and partially cooked by being

plunged into an open copper containing very hot water. A minute

or two later, when the shells opened and a frothy scum formed on

the surface of the water, the cockles were removed and shaken in a

sieve to separate the shells. They were then either immediately

sold, or were pickled in a brine solution to be exported to Southend

or elsewhere, or to be exposed for sale the following day.

Inspection of the banks of the creek on which the cockles are

“ laid ” revealed an unsavoury-looking mud, black in places. Here

and there bubbles of offensive gases (H 2 S, etc.) were rising. The

appearances were strongly suggestive of organic pollution. A few

days subsequent to my representation to the county Medical Officer

he arranged for an investigation, and at his request I accompanied
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him and the deputy of the Medical Officer of the district in question.

We visited the cockle layings and the sewage works and outfall. We
ascertained that about a quarter of a mile above the cockle layings

a dirty, imperfectly-purified effluent was being discharged into the

narrow creek. As several cases of Typhoid Fever had recently

occurred in the district supplying the sewage, there was room for

the possibility, if not certainty, of specific contamination of the

cockle layings. Where, as in the present instance, specific pollution

is indubitably entering the sewers, the chain of evidence is

strengthened by a strong link
;
but I hold, in common with many,

that the proof of “ specific ” pollution is not absolutely necessary.

It is now very generally recognised that the Bacillus coli in diverse

environments outside the body is apt to undergo modifications in its

cultural characters and virulence—in short, the possibility of the

evolution of pathogenic and cultural properties among bacteria is

more widely acknowledged every year. Forms almost identical with

B. typhosus, but which are none the less derived from Bacillus coli,

have been described by various observers
;
and there is much to

support the idea that Bacillus coli and Bacillus typhosus own a

common saprophytic origin. It is not necessary, however, in the

present instance to raise any such dubious argument.

The County Medical Officer of Health (Dr. Thresh) carried out

certain experiments with cockles taken from the banks of the creek.

He washed them twice in pure water, and then plunged them into

boiling water. His experiments were therefore more stringent than

the actual treatment of the cockles as I witnessed it, when the

cockles were washed in the sewage-polluted water of the creek at

lowest tide when least diluted. After par-boiling the experimental

cockles, Dr. Thresh carried out a bacteriological investigation, and

found living sewage bacteria in the liquid draining from them. In

this manner he proved that neither washing nor “ cooking,” nor both

combined as ordinarily carried out, removed all dangerous bacteria

from the cockles which had been laid on the banks of this sewage-

polluted creek. These results are only confirmatory of those already

arrived at by Dr. Klein, Bacteriologist to the Local Government
Board. As regards the typhoid bacillus and cholera vibrio, it had
been previously established that oysters kept in sea-water that had
been deliberately infected with a culture of either organism retained
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for some days within the shell the microbes in question, and that

these could be recovered again from the mollusc by proper means

of cultivation. Similar experiments were carried out with both

mussels and cockles, and it was found that both kinds of shellfish,

sojourning for twenty-four hours in “ typhoid-infected ” sea-water,

“ did not after a further sojourn for forty-eight hours in clean sea-

water become free of the typhoid bacilli they have taken up
;

that,

in fact, in the particular case of the cockle, their recovery in pure

culture and in abundance was simply and easily achieved.” (P. 567,

Report of Medical Officer, Local Government Board, for 1900- 1.)

In certain other experiments “ it was found that the recovery of

the Typhoid Fever bacillus was easily achieved from the interior of

cockles that had been subjected to typhoid-bacillus-infected water,

even when this infected water had been replaced for three days by

clean salt water
;
and that moreover this was the case even with the

cockles of which the shell and outer surface of the animal itself had

been subjected to the influence of boiling water. These results

suggested the possibility of the bacillus in question undergoing direct

multiplication within the body of the cockle Further experiments

were made which led to the inference “ that these bacilli actually

increased in numbers within the bodies of the cockles.” {Ibid,

page 571).

The above laboratory experimentsand investigations conclusively

prove that infected cockles may easily prove a source of Typhoid

Fever, whether eaten raw or cooked in the usual way. What evidence

have we of the eating of cockles as a source of Typhoid Fever ? In

the history of typhoid fever in Southend for the past few years as

given above (pp. 3-6) there is considerable suggestive evidence. In

1899 a sharp outbreak of eighty-five cases of Typhoid Fever with five

deaths, mostly amongst children, occurred at Exeter,* and was traced

to the eating of raw cockles gathered from mudbanks at Exmonth

over which a sewer discharged. Specific Typhoid Excreta were

contained in the sewage. The outbreak of Typhoid Fever in South-

end-on-Sea during June and'July, 1902 which I am now recording proves

that so-called “cooked ” cockles may also be a source of infection.

The laboratory investigations I have quoted show beyond a shadow

* Quoted in “ A Handbook of Hygiene,” Davies, 1901, page 225.
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of doubt that the usual method of “ cooking ” cockles is quite in-

sufficient to sterilise the interior fluids of every cockle. Some

possibly are rendered innocuous by the parboiling, but certainly not

all. I think it is very likely that had the cockles from the infected

source been eaten raw, the result would have been an outbreak of

much larger proportions.

I learn from various medical officers of health that both in the

county of Essex and in London several cases of Typhoid Fever have

occurred, in which the eating of cockles was the only discoverable

source of infection
;
and these cockles appear to have come from the

incriminated cockle layings.

The cases of Typhoid Fever which were notified during June and

July, 1902, are tabulated according to sex, age, and probable source

of infection, as follows :

—

Probable Source of Infection

Date of
Notification.

Shell Fish.
Uncooked
Vegetables.

Previous Case

Sanitary
Defects
and

Dubious.

Imported.
Cockles.

Oysters,
&c.

1 1)02.

June 2. M. 16

„ 3. M. 10

„ 5. F. 27 .... .

„ 12. M. 9

„ 1(5. M. 29f*
„ 18. F. 11, F. 14

M. 23*
• • •

„ 19. F. 35

„ 20. F. 56

„ 23. F. 20 M. 7

„ 21. F. 6

,,
2o. F. 16f M. 42

., 2(1. M. 19f*
„ 28. M. 17

„ 29. • • • • • M. 5 M. 16

„ 30. M. 12 • • • • • F. 20
July 1. .. . M. 6£

?j
2. M. 21

„ 3. M. 26 .. ... F. 20J
„ 4. M. 32, F. 26 • t • . •

„ 5. M. 16

7- F. 22 M. 18
» 8. .. . . M. 9 M. 19
„ 18.

„ 21.

M. 26

M. 26

„ 22.

„ 23.

„ 26.

M.6.F.6, F.9
F. 17

M. 17

t Handles Shell Fish Daily. * Fisherman or Fish.shop Assistant. $ Subsequently found not to
be Typhoid.
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In the above table, under the heading “sanitary defects and

dubious,” in only two houses were defective drains discovered. Two
or three cases placed under this heading gave a dubious history as to

cockles. Neglecting these, no less than twenty-one out of the thirty-

nine cases notified during June and July, 1902, gave a definite history

of cockles within a month previous to the date of onset. I have

received complaints from different Medical Officers and Practitioners

that persons from their districts who visited Southend and Leigh (in

many instances a visit just for a single day), and partook of cockles

while in this neighbourhood, developed Typhoid Fever shortly after.

The Medical Officer of Health for the City of Westminster in his

Annual Report for 1901 (a copy of which he has sent me since the

above was written), traces a case of Typhoid Fever to cockles from

a shop in his district. Further enquiries elicited the fact that these

cockles came from Leigh. Some of these cockles were submitted to

the Jenner Institute for bacteriological investigation, the result being

that not only intestinal bacteria, but the Typhoid bacillis itselfwas

found ui the cockles.

If it is borne in mind that probably not more than 5 per cent of

persons resident in Southend eat cockles, it is a significant fact in

itself that 54 per cent of the cases of Typhoid Fever occurred among

this small section
;
while among the remaining 95 per cent of the

population only 46 per cent of the cases occurred. The case rate*

may be put proportionately, 21 cases : 1500 (cockle eatersj— 17

cases : 29,500 (not cockle eaters). Had there been a strict proportion

in the incidence of Typhoid Fever on these two arbitrary sections of

the community, there should have been over 400 cases among those

who did not eat cockles instead of only 17 as compared with 21

among those who eat cockles — or to put it in the reverse form

—

there should not have been at the outside more than 1 case among

cockle eaters in strict proportion to the 17 cases among those who

did not eat cockles.

So convincing is the evidence that Typhoid Fever is often caused

by shell-fish, that the time is more than ripe for special legislation,

in the interests of the public health, to prohibit the laying down of

* These figures are only approximate. I have, if anything, over-estimated the

number of cockle-eaters resident in the Borough.
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edible shell-fish in sewage-polluted creeks or other dangerous

localities under heavy penalty
;

other clauses would be necessary

for the prevention of the pollution of the places now used as layings,

fattening beds, and storage ponds; all such places should ("subject

to the approval of the sanitary authority) be registered and kept

under frequent and efficient supervision and inspection. Further

provisions might be made to prevent the importation of infected

shell-fish from continental sources, and it should be in the power of

a sanitary authority to prohibit the sale of such shell-fish as in the

opinion of the Medical Officer of Health are causing, or are likely

to cause disease.

Since the above was written, I have been informed by the local

shell-fish tradesmen, that they instituted independent investigations.

They now admit that my contention that the cockles from Leigh

were contaminated is correct. They are at present having their

cockles laid pro. tern, in the Ray Gut, which is certainly less polluted

than the Leigh Creek but is not in my opinion above criticism.

I am informed that steps are being taken to secure better layings.

Further* note made October 1st, 1902.

Thirteen cases of Typhoid Fever were notified in Southend-on-

Sea during September, 1902. Eleven of these cases were shell-fish

eaters.

A consideration of the following figures will show the enormous

disproportion in the incidence of Typhoid Fever on the shell-fish-

eating section of the community. Neglecting one or two imported

cases of Typhoid Fever where the infection was contracted elsewhere,

58 cases originated in the Borough during the four months June to

September (inclusive). Of these, 38 cases were found to occur

among persons who had recently eaten shell-fish (principally cockles),

while only 20 denied having eaten shell-fish. An important but

difficult point to exactly determine is, what proportion does the shell-

fish consuming section of the population bear to the section which
does not eat shell-fish. I have had enquiries made at several hundred

houses as to the eating of shell-fish. As a result of this enquiry I

ascertained that only 48 out of 531 were shell-fish eaters. These



19

enquiries were made in all parts of the Borough. On a careful

analysis it was found that the shell-fish eaters in this enquiry were

only found in houses in which Typhoid Fever had occurred

and been notified. The enquiry showed that about 9 per cent

of the households investigated had shell-fish eaters among them.

This is probably a larger proportion than holds in the Borough

generally, because the houses investigated included all in which

Typhoid Fever had occurred. I think if an individual analysis could

be made of the whole population it would be found that the pro-

portion of shell-fish eaters would not equal 5 per cent of the whole

population. It will however be advisable in order to disarm ad-

verse criticism, to calculate the incidence of Typhoid Fever on shell-

fish eaters by giving alternative figures and diagrams
;
so that ac-

cording to each person’s individual estimate of the proportion of the

shell-fish eating portion of the community to the whole, he may

choose whichever figures from 5 to 25 per cent he prefers.

It may be safely assumed however on the strength of my in-

vestigations as quoted above and in other directions, that the pro-

portion cannot exceed 5 per cent.

This is perhaps borne out more strongly by the following evi-

dence :—enquiries made of the shell-fish merchants shows that after

the visitors have departed, most of the shops shut up until the follow-

ing season. This could hardly be the case if there were many

persons in the Borough to cater for. Still, for the reason I have

given above, I have diagrammatically drawn to scale the incidence

of Typhoid Fever on shell-fish consumers and on others, in two pro-

portions. (See page 20.)

It will be noted that even if 25 per cent of the population were

shell-fish eaters the incidence of Typhoid Fever on this section is

nearly six times as great as on the non shell-fish section. If, as I

think, 5 per cent is an approximately correct proportion, the Typhoid

incidence is no less than thirty-six times as great among shell-fish

consumers as among those who do not eat shell-fish.

*

* Four cases occurred .among persons connected with the shell-fish trade during

the period, June—October. At an outside estimate there are not more than 100

resident persons connected with this trade. The inoidence of Typhoid Fever on the

shellfish traders themselves was, therefore, about forty times as great as on the

remainder of the population of the Borough, irrespective of all other conditions. It

is evident that, in their own interests, shellfish vendors would do well to see to their

supplies being obtained from uncontaminated sources.
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II

Notification rate

shown diagram,
atically if shell-

fish eaters esti-

mated at *25% of

whole population

Notification rate

shown diagram-
atically if shell-

fish eaters esti-

mated at 5% of

wools population

Diagram 1

Represents the

disproportion be-

tween the two sec-

tions of the com-
munity if 25%
eat shellfish

Diagram II

Represents the

difference if 5%
eat shellfish

Diaoram III &• Diagram IV

Show the enormous preponder-
ance of typhoid fever among
shellfish eaters, whether they be
estimated at 5% or even 25% of

the totaJ population
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The above is only a further consideration which may be more

convincing from a popular point of view than the evidence previously

given. The accumulated evidence in this connection is something

much more striking than that shewn diagramatically in figures I

and III which represent the very best that can be shewn for those

who do not feel inclined to accept the shell-fish origin of Typhoid

Fever. Diagrams II and IV more clearly indicate the real state of

affairs
;
indeed, I doubt if even 5 per cent of the residential popu-

lation eat shell-fish.*

Another fact worth mentioning as really bearing on the relation-

ship between shell-fish and Typhoid Fever in Southend is this,

“ Typhoid Fever is about three times more prevalent in the districts

bordering on the Thames than in the rest of the County of Essex,

and in this area of excessive prevalence, the greatest excess is con-

stantly in the districts at the mouth of the river.’f This fact has been

pointed out by the County Medical Officer on more than one occasion.

I suggest that the reason lies in the fact that shell-fish are more

largely consumed in this “ area of excessive prevalence.” I believe

that if the eating of shell-fish were abandoned in Southend, the

incidence of Typhoid Fever would lessen by fully one half.

* These ratios are given for the bare period of 4 months. The standard terms

of the ratios in one year per 1,000 persons living in each section of the population, if

the conditions during the period in question were continued during an entire year,

would reveal even more startling figures.

For the entire population the attack rate would be 5'0 per 1,000.

For the cockle-eating population „ „ 50 „ „

For shell-fish merchants and employes ,. „ 160 „ ,,

For the remainder of the population

even including those secondary to

shell-fish cases „ ,, 2 6 „ „

f Summary of the Reports of the District Medical Officers in the administrative

County of Essex, for 1901
,
prepared by Dr. Thresh, for the Essex County Council.

Page 52.
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